Abstract
Introduction

23
Dispersal plays a major role in shaping biodiversity, evolution, and ecosystem functioning. It 24 connects localities together through fluxes of individuals and alleles. The direct consequence 25 is that species abundance and genetic composition in different places of a landscape are not 26 independent. In other words, local population abundance, genetic structure and community 27 structure not only depend on local factors and processes such as habitat features, demography, 28 genetic drift or species sorting and competition, but are also dependent on the properties of 29 neighboring populations and communities (Leibold et al., 2004) . In this perspective, we need 30 to study local community and genetic structure at both local and regional scales in order to 31 understand the structure of local populations or communities, as well as their functional role.
32
The magnitude of the dependence between local and regional scales directly results from called "metacommunity" (Leibold et al., 2004) . In both cases, we need to understand the 3 45 drivers and the magnitude of dispersal in order to understand the behavior and the properties 46 of the system, either at local and regional scales.
47
Dispersal is usually defined as the movement of individuals away from their natal habitat, or 48 from their usual home range, to a new habitat (Clobert et al., 2012) . It is usually decomposed 49 in three successive steps. First step is departure from the usual home range. Second is the 50 transfer between the departure site and the arrival site. Third is the establishment in a new 51 habitat (Fig. 1) . Studying dispersal is challenging for all organisms (Nathan, 2001 ), because it is hard to track 61 individuals. This is particularly true for earthworms, because they are subterranean and cannot 62 be seen from surface. Several approaches have been developed to address these difficulties,
63
and can be classified in two groups. The first ones focus on dispersal patterns. They intend to 64 measure typical dispersal distances of organisms during life span, or during a precise period 
72
In this work, we present techniques that are currently available to study earthworms' dispersal 73 from these two angles: 1) dispersal distances and 2) the factors that drive dispersal. 
84
The estimation of traveling distances is challenging for earthworms, but can be done in two 
Tags
87
Methods based on tags usually share the same principle: a group of individuals is captured, 88 marked with a tag, then released at a known location in the field or in an experimental device.
89
After a period of time, the marked individuals are searched at proximity from the release 90 point. The distribution of the recapture distances from the release point (Fig. 3A) gives the it is much more efficient to detect individuals on the surface. Thus, this technique is better 147 suited for large epigeic and anecic species, which crawl on surface, but not for endogeic ones.
148
Third, the tags are completely invisible once injected, which makes it difficult to find their 149 location in the body during manual scanning, or to determine if an individual is tagged or not.
150
A VIE can be injected in addition, close to the RIFD tag, however this increases the risk of The genetic approach is based on the variation of highly variable DNA sequences (i.e. are acquired, they can be matched with landscape data in two ways. First, they can be 182 compared to landscape structure in the neighborhood of the sampling sites (Fig. 5 ). For this, 
Dispersal corridors
225
The principle of dispersal corridors is to expose individuals to a stimuli, to wait a certain 226 amount of time, and then to compare the movements of individuals in the stimuli treatment to 227 the control (Clobert et al., 2012) . In this kind of experiment, it is necessary to be able to make usual movements, such as foraging, that do not imply a decision to leave. To be able to make 232 the distinction between active dispersal and random diffusion, a specific experimental setup 233 must be used (Fig. 6) . The experimental device is elongated and separated in three parts: 1) the "departure section"; This is the key point to make the distinction between random diffusion and active dispersal.
244
The "settlement section" must contain a very hospitable soil, which individuals will not leave 245 once they reached it. In top of that, it is required to put litter on the surface of the departure 246 and of the settlement zones, even for endogeic species. After a fixed period of time after generator to scan the soil (Fig. 7) . This kind of device is capable of differentiating earthworms 255 and their gallery in the soil, if the soil is less than 6 cm thick. The soil must not be too mineral 
Conclusion
265
The several techniques that now exist to study earthworm dispersal (Table 1) 
